ABSTRACT
INTRODUCTION

Microsatellite genotyping and analysis
139
Six microsatellite loci were chosen from the suite developed by Berumen et al. (2009) and Lawton et al. 140 (2010), and validated more broadly in Chaetodontidae (Lawton et al., 2011) . PCR conditions and 141 product visualization followed protocols described by Berumen et al. (2009) . PCR products labeled with 142 different fluorescent dyes were pooled for genotyping at equimolar concentrations using an ABI 143 3130XL Genetic Analyzer (Applied Biosystems) along with a labeled internal size standards 144 Applied Biosystems). Allele sizes were assigned with the Geneious Pro 5.6.7. All markers reliably 145 amplified and product sizes were consistent with expectations (Berumen et al., 2009; Lawton et al., 146 2010; Lawton et al., 2011; Montanari et al., 2012) . A few sampling sites were not included for 147 microsatellite analysis because of small sample size (Durban, N = 2; Johnston Atoll, N = 1; Madagascar, 148 N = 8; Zanzibar, N = 2) or inconsistent amplification (Socotra, N = 15).
149
For each locus the mean number of alleles (NA), observed (HO) and expected (HE) 150 heterozygosities, Hardy-Weinberg equilibrium (HWE) and linkage disequilibrium (LD) were assessed 151 with GENEPOP 4.2.2 and ARLEQUIN. Allelic richness was determined with FSTAT 2.9.3.2.
152
Significance levels for multiple comparisons were adjusted using false discovery rate method (Narum, 153 2006). MICRO-CHECKER 2.2.3 was used to identify genotyping errors including null alleles, allelic 154 dropouts and stutter peaks (Van Oosterhout et al., 2004) ; significance levels for multiple comparisons 155 were adjusted using the sequential Bonferonni correction with default settings. Overall population 156 structure and pairwise comparisons (FST calculations) were estimated with ARLEQUIN. To facilitate STRUCTURE 2.3.2 was used to assign individuals to genetic clusters (populations) without bias 162 from geographical locations (Pritchard et al., 2000) . STRUCTURE uses a Bayesian approach to assign 163 individual multi-locus genotypes to clusters (K) by minimising deviations from Hardy-Weinberg and 164 linkage equilibrium. The most likely number of clusters was identified by testing the probability of K =1
165
to K = 12. Analyses were repeated five times and the results averaged. Each run consisted of 1,000,000
166
MCMC repetitions, a burn-in of 10,000 iterations and correlated allele frequencies and admixed 167 populations were assumed (as per DiBattista et al., 2012b) . STRUCTURE HARVESTER 0.6.94 168 identified the most likely K value (genetic groups) (Evanno et al., 2005; Earl & vonHoldt, 2012) .
169
A discriminant analysis of principal components (DAPC; Jombart et al., 2010) supporting the decision to retain the entire data set. parameter space (i.e., confidence ellipses) and modest overlap with all other sites (Fig. 2) .
229
Historical demography
231
Negative and significant Fu's FS values were detected in 10 of the 14 sites considered for cyt b (Fu's Fs 232 = -7.81 to -1.02; Table 2 ). The estimates of τ resulted in the Red Sea and Socotra being much older 233 (111,940 to 223,881 years) than all other sites (range: 16,343 to 120,703 years; Table 2 ). Statistical 234 parsimony networks are consistent with a scenario of low mtDNA differentiation among sites (Fig. 3) 
235
and a shallow population history with recent expansion. 
293
More subtle patterns of isolation were detected in other locations. Two samples in the Indian
294
Ocean (Seychelles and Diego Garcia) were significantly isolated from most locations in the Indo-
295
Polynesian Province in one or both genetic assays. This is likely a product of the episodic closure of the sea level stands associated with glaciations (Gaither & Rocha, 2013 et al., 2007; Horne et al., 2008; Reece et al., 2011) . In contrast, less dispersive species show 300 evolutionary genetic partitions (DiBattista et al., 2012b; Gaither & Rocha, 2013) . The Threadfin
301
Butterflyfish belongs in the first category.
302
The finding of population structure at the endpoints of the range, and a lack of divergence in the discrimination for the DAPC analysis separates populations from west to east (Fig. 3) 2 n/a n/a n/a n/a n/a Durban, South Africa (DUR) 2 n/a n/a n/a n/a n/a Madagascar (MAD) 1 n/a n/a n/a n/a n/a Palmyra Atoll, Line Islands (PAL) 
